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3R]QDYDQMH YHOLNRVWL LQ ORNDOQLK JRVWRW SRSXODFLM
UDVWOLQRMHGLK SDUNOMDUMHY MH SRPHPEQR WDNR ] YLGLND
XSUDYOMDQMD SRSXODFLM NRW VSR]QDYDQMD ELRORJLMH
YUVW 3R]QDYDQMH YHOLNRVWL SRSXODFLM SRWUHEXMHPR SUL
QDþUWRYDQMXRGVWUHOD%2%(.%2<&(.262%8&.$
 0F,1726+  %85/721  0F5('',( 
LQ RFHQDK RJURåHQRVWL SRSXODFLM L]UDþXQDYDQMX YLãLQH
NRQFHVLM SUHXþHYDQMX YSOLYRY SDUNOMDUMHY QD QMLKRYR
RNROMH %(5*48,67  25/$1'(5  0277$
 -(5,1$  '$-ý0$1 $'$0,ý  RFHQDK
SUHKUDQVNH QRVLOQH ]PRJOMLYRVWL LQ VSORãQH KDELWDWQH
SULPHUQRVWLSURVWRUD]DYHOLNH]YHUL0(5,**,HWDO
          =ERUQLN JR]GDUVWYD LQ OHVDUVWYD
$332/21,2HWDO+(7+(5,1*721*250$1
 DQDOL]DK YSOLYRY RNROMVNLK GHMDYQLNRY QD JRVWRWR
LQYLWDOQRVWåLYDOVNLKYUVW)25&++$00(5HWDO
3$77(562132:(50<67(58'67%<(
 -(5,1$ D  SUHXþHYDQMLK UL]LþQLK
GHMDYQLNRY ãLUMHQMD EROH]QL )(51È1'(=025È1 HW
DO-25'$16&+8/=(-$+167521(1
HWDOLSG
0HWRGH ]D XJRWDYOMDQMH SULVRWQRVWL LQ ãWHYLOþQRVWL
åLYDOVNLKYUVWYJUREHPGHOLPRQDQHSRVUHGQHLQSRVUHGQH
%$,/(< 3870$18JRWDYOMDQMHSULVRWQRVWL LQ
ãWHYLOþQRVWL SURVWRåLYHþLK åLYDOL NL VR SR QDUDYL SODãQH




0$</(  67$,1(6  =DWR VR UD]LVNRYDOFL UD]YLOL
FHORYUVWRSRVUHGQLKPHWRGGRORþDQMDYHOLNRVWLSRSXODFLM
3ULVOHGQMLKãWHYLOþQRVWLQGUXJHSDUDPHWUHRFHQMXMHPRL]
]QDNRY SULVRWQRVWL NL MLK åLYDOL SXãþDMR ]D VHERM VOHGL





'=,ĉ&,2à2:6.,  %$,/(<  3870$1 
3870$1$8/$.%$%,ē6.$:(5.$
3UL QDV MH 6LPRQLþ  ]D XSUDYOMDQMH SRSXODFLM
GLYMDGL SUHGODJDO LQ Y VORYHQVNL SURVWRU YSHOMDO W L
NRQWUROQR PHWRGR NL WHPHOML QD VSUHPOMDQMX ELRORãNLK
ND]DOFHYVWDQMDSRSXODFLMGLYMDGLQSUWHOHVQDPDVDPDVD
URJRYMD VWRSQMD RSORMHQRVWL REUHPHQMHQRVW ] ]DMHGDYFL
LQ QMLKRYHJD RNROMD L]NRULãþHQRVW LQ SRãNRGRYDQRVW
SRVDPH]QLK UDVWOLQVNLK YUVW WHU RG]LYQHP XSUDYOMDQMX
$'$0,ý-(5,1$ýHSUDYMHELOWDSULVWRS]HOR
XSRUDEHQ VH ]DUDGL QMHJD GRORþDQMX ãWHYLOþQRVWL GLYMDGL














ãWHWMD NXSþNRY L]WUHENRY SUL QDV 1Dã QDPHQ MH ELOPHG
GUXJLP RSR]RULWL QD SRPDQMNOMLYRVWL PHWRGH LQ SRJRVWH
YUVWHQDSDNNLVHMLPVSD]OMLYR]DVQRYRY]RUþHQMDODKNR
L]RJQHPR9þODQNXMH]EUDQREVHåHQQDERUSRGDWNRYNL





= LVNDQMHP SR UD]OLþQLK SRGDWNRYQLK ED]DK :HE
RI 6FLHQFH 6FLHQFH 'LUHFW -6725 *RRJOH 6FKRODU




ãWHYLOþQRVWL UDVWOLQRMHGLK SDUNOMDUMHY DOL VR REUDYQDYDOL
UD]OLþQHSULVWRSH]DL]EROMãDQMH]DQHVOMLYRVWLPHWRGHýHOH
PRJRþHVPRL]EUDOLþODQNHL]HYURSVNHJDSURVWRUDNLVR
REUDYQDYDOLSUL QDV åLYHþHYUVWH UDVWOLQRMHGLKSDUNOMDUMHY








0HWRGD ãWHWMD NXSþNRY L]WUHENRY DOL IDHFDO SHOOHW
JURXS )3* FRXQW PHWKRG MH ELOD VLVWHPDWLþQR SUYLþ
RSLVDQD åH OHWD  %(11(7  (1*/,6+ 0F&$,1
 8SRUDEOMD VH ]D XJRWDYOMDQMH SRUD]GHOLWYH
KDELWDWQLKSUHIHUHQFVH]RQVNLKVSUHPHPEYUDELKDELWDWRY
LQ NRW PHULOR VSUHPHPE YHOLNRVWL SRSXODFLM UD]OLþQLK
YUVW UDVWOLQRMHGLK SDUNOMDUMHY Y UD]OLþQLK RNROMLK 1())
 '=,ĉ&,2à2:6.,  52:/$1'  :+,7(
 .$5/(1  6RGL PHG ]DQHVOMLYH PHWRGH ]D
VSUHPOMDQMHSRSXODFLMVNHGLQDPLNHUDVWOLQRMHGLKSDUNOMDUMHY
LQ]DSULPHUMDYHJRVWRWPHGUD]OLþQLPLRNROML5$7&/,))(
 0$</(  &('(5/81' HW DO  2VQRYQR
QDþHORPHWRGH MH ]HOR SUHSURVWR ± YHþMH ãWHYLOR RVHENRY
L]ORþD YHþMH ãWHYLOR L]WUHENRY PHG REHPD SDUDPHWURPD
SD REVWDMD SUHPRVRUD]PHUQD SRYH]DYD 5$7&/,))( 
0$</(3R]QDPRGYHUD]OLþLFLPHWRGHDPHWRGD
VSUHGKRGQLPþLãþHQMHPL]WUHENRYFOHDUDQFHSORWPHWKRG
R]LURPD IDHFDO DFFXPXODWLRQ UDWH E PHWRGD EUH]
þLãþHQMDL]WUHENRYIDHFDOVWDQGLQJFURS3870$1
0$</(
1DMSRPHPEQHMãD GHMDYQLND NL SROHJ JRVWRWH
åLYDOL YSOLYDWD QD JRVWRWR QDMGHQLK L]WUHENRY VWD VWRSQMD
L]WUHEOMDQMDãWHYLORNXSþNRY L]WUHENRY L]ORþHQLKQDGDQ
LQ þDV UD]JUDGQMH L]WUHENRY 5$7&/,))(  0$</(









3ULPHWRGL EUH] þLãþHQMD MH SRWUHEHQ HQ VDP RELVN
Y]RUþQLK SORVNHY =DUDGL GDOMãHJD DNXPXODFLMVNHJD
REGREMD Y SRYSUHþMX QDMGHPR YHþMH ãWHYLOR NXSþNRY
L]WUHENRYQD HQL SORVNYL NRW SULPHWRGL V þLãþHQMHP NDU
]DJRWDYOMDPDQMãRY]RUþQRYDULDQFRLQQDWDQþQHMãRRFHQR
JRVWRW NXSþNRY L]WUHENRY 6:$1621  &$03%(// 
$5067521*  *ODYQD SRPDQMNOMLYRVW PHWRGH
EUH] þLãþHQMD MH PHUMHQMH ORNDOQH UD]JUDGQMH NXSþNRY
L]WUHENRY .HU QD UD]JUDGQMR L]WUHENRY YSOLYDMR ãWHYLOQL
RNROMVNLGHMDYQLNLMHSRWUHEQLKYVDMRELVNRYQDYVDM
Y]RUþQLK SORVNYDK GD GRELPR RFHQR SRYSUHþQH VWDURVWL
NXSþNRY L]WUHENRYY UD]LVNRYDOQHPREPRþMX /$,1*HW
DO NDU MHGUDJR LQ þDVRYQRSRWUDWQR 6:$1621
&$03%(//$5067521*=DWR MHPHWRGDV
þLãþHQMHP VWURãNRYQR EROM XþLQNRYLWD LQ PDQM QDJQMHQD




=D ãWHWMH NXSþNRY L]WUHENRY REVWDMDWD GYD RVQRYQD
QDþLQD Y]RUþHQMD 3R NODVLþQL Y]RUþQL VKHPL NXSþNH
L]WUHENRY SUHãWHYDPR QD RPHMHQLK Y]RUþQLK SORVNYDK
UD]OLþQLKREOLNQDMYHþNUDWRNURJOLKDOLNYDGUDWQLK1())
 0HWRGD ]DKWHYD GD QDMGHPR LQ SUHãWHMHPR SUDY
YVH L]WUHENH QD SORVNYL YVDN L]SXãþHQL NXSþHN SRPHQL
GD ãWHYLOþQRVW FLOMQH YUVWH SRGFHQLPR (%(5+$5'7 
9$1(77(13ORVNYHPRUDMRELWLGREURGH¿QLUDQH
YHOLNRVW SORVNHY PRUD ELWL Y VNODGX ] JRVWRWR 60,7+
LQSRUD]GHOLWYLMRNXSþNRYL]WUHENRY52%,1(77(
 )(5*8621  *$6+:,/(  3RMHP LQWHQ]LWHWD
Y]RUþHQMDVHQDQDãDQDRGVWRWHNUD]LVNRYDOQHJDREPRþMD








LQWHUYDOX ]DXSDQMD 3UL JRVWRWDK NXSþNRY L]WUHENRYPHG
KDLQKDMHELODY]RUþQDLQWHQ]LWHWDQDREPRþMLK
YHþMLK RG  KD  DNURY PDQMãD RG  QD
REPRþMLKPDQMãLKRGKD  DNURYSD WXGL 
âWHYLOR Y]RUþQLK SORVNHY NL MLK SRWUHEXMHPR ]D RFHQR
JRVWRWNXSþNRYL]WUHENRYSULåHOHQLQDWDQþQRVWLQDUDãþD]
]PDQMãHYDQMHPJRVWRWH NXSþNRY L]WUHENRY=D Y]RUþHQMH




SORVNHY PRUD WHPHOMLWL QD SULPHUQRVWL LQ SUDNWLþQRVWL
0HWRGDVSUHGKRGQLPþLãþHQMHPL]WUHENRY
&OHDUDQFHSORWPHWKRG
0HWRGD V þLãþHQMHP FOHDUDQFH SORW DOL IDHFDO
DFFXPXODWLRQ UDWH PHUL VWRSQMR DNXPXODFLMH NXSþNRY




DNXPXOLUDQLK NXSþNRY L]WUHENRY 0$</(  67$,1(6
ýDVPHGSUYLPLQGUXJLPRELVNRPPRUDELWLGRYROM
NUDWHN GD MH SURFHV UD]JUDGQMH L]WUHENRY ]DQHPDUOMLY
0,7&+(//HWDO2SWLPDOQLþDVMHWLVWLYNDWHUHP
MH DNXPXODFLMD L]WUHENRY QDMYHþMD L]JLQHYDQMH L]WUHENRY
SD PLQLPDOQR 0$66(,  %$&21  *(129 
1DMNUDMãL SULSRURþOMLYL DNXPXODFLMVNL þDV MH GRED HQHJD
PHVHFD 1())  QDMEROMH MH L]EUDWL QDMEROM VXK LQ
PU]HOPHVHFVDMMHUD]JUDGQMDWDNUDWQDMPDQMãD0$66(,
 %$&21  *(129  2E XSRãWHYDQMX GQHYQH
VWRSQMH L]WUHEOMDQMD ODKNR L] ãWHYLOD NXSþNRY L]WUHENRY
RFHQLPRJRVWRWRåLYDOL0,7&+(//HWDO0HWRGD
SUHGSRVWDYOMD GD SR]QDPR VWRSQMR L]WUHEOMDQMD GD PHG
þLãþHQMHP LQ SUHãWHYDQMHP QLVPR VSUHJOHGDOL QREHQHJD
NXSþND L]WUHENRY LQ GD VH ]QRWUDM L]EUDQHJD þDVRYQHJD
















NRQHF ]LPH NR SUHãWHMHPR YVH L]WUHENH WDNR VWDUH NRW
QRYH LQ JOHGH QD þDV SRWUHEHQ ]D QMLKRYR UD]JUDGQMR




DNXPXOLUDMR VNR]L GDOMãH REGREMH 0$</( 
1DþHORPDSDMHPHWRGDEUH]þLãþHQMDPDQMQDWDQþQDNHU
MH L]SRVWDYOMHQD QDSDNL NL QDVWDQH SUL RFHQMHYDQMX þDVD
UD]JUDGQMH L]WUHENRY 3ROHJ WHJD LPD ODKNR RSD]RYDOHF
























































































































XSRUDEH JOHGH QD ORNDOQH WRSRJUDIVNH LQ YHJHWDFLMVNH





NMHU XSRUDELPR ãWHYLOR SUHãWHWLK NXSþNRY L]WUHENRY NRW
IXQNFLMR QMLKRYH RGGDOMHQRVWL RG WUDQVHNWQH OLQLMH 3UL
WHMPHWRGL QDP QL WUHED SUHãWHWL YVHK NXSþNRY L]WUHENRY
0$548(6 HW DO  3RGDWNRP SULUHGLPR IXQNFLMR
]D]QDYQRVWLLQ]QMRRFHQLPRRGVWRWHNL]WUHENRYNLVPRMLK












=DUDGL KHWHURJHQH UDEH KDELWDWD UDVWOLQRMHGLK
SDUNOMDUMHY0$</(HWDOMHY]RUþQHSORVNYHR]LURPD
WUDQVHNWH SULSRURþOMLYR L]EUDWL ] XSRUDER VWUDWL¿FLUDQHJD
QDNOMXþQHJD Y]RUþHQMD V VWUDWL¿NDFLMR JOHGH QD YUVWR
KDELWDWD 0$</(  67$,1(6  0$</( 
0$548(6 HW DO  )$7725,1,  3,6$1, 
6)25=,9HþLQDUD]LVNRYDOFHYSUHGODJDSUHGKRGQR
VWUDWL¿NDFLMR SURVWRUVNLK HQRW JOHGH QD KDELWDWQH
NDUDNWHULVWLNH ]D NDWHUH SULþDNXMHPR EROM KRPRJHQH
JRVWRWHåLYDOL6WUDWL¿NDFLMD ]PDQMãD FHORWQR YDULDQFR NHU
RGVWUDQLYDULDELOQRVWPHGVWUDWXPLREHQHPSDODKNRWDNR






L]ORþL SRVDPH]HQ RVHEHN WXGL ]QRWUDM GRORþHQH åLYDOVNH
YUVWH QL NRQVWDQWQD QSU 52*(56  -8/$1'(5 
52%,1(77(  VSUHPLQMD VH VH]RQVNR QDQMR





 0,7&+(// 0F&2:$1  6:$1621 
&$03%(// $5067521*  5,1(<
R]LURPD  1()) :$//02  0255,621 
NXSþNDL]WUHENRYQDGDQ=DVUQMDG&DSUHROXVFDSUHROXV













&HUYXVHODSKXV  ]LPD  ZLQWHU 0,7&+(//0F&2:$1




















&DSUHROXVFDSUHROXV  ]LPDZLQWHU 3$'$,*$0$50$
          =ERUQLN JR]GDUVWYD LQ OHVDUVWYD
5D]OLþQLDYWRUMLSRURþDMRR]QDþLOQLKVH]RQVNLKYDULDFLMDK
Y VWRSQML L]WUHEOMDQMD SRVDPH]QLK YUVW SUHåYHNRYDOFHY
=LPVND KUDQD UDVWOLQRMHGLK SDUNOMDUMHY QDYDGQR YVHEXMH
PDQMYRGHLQSUHEDYOMLYLKVQRYLNRWSROHWQDKUDQDNDUVH




VSRPODGL Y UHYQHMãLK KDELWDWLK SD MH VWRSQMD L]WUHEOMDQMD
QDMYLãMD VSRPODGL 0,7&+(//  0F&2:$1 
0,7&+(// HW DO  5RJHUV  MH VWRSQMR
L]WUHEOMDQMD UD]LVNRYDO QD XGRPDþHQLK EHORUHSLK MHOHQLK
2GRFRLOHXV YLUJLQLDQXV 3RURþD R RþLWQLK VH]RQVNLK
UD]OLNDK SUHJOHGQLFD  VWRSQMD L]WUHEOMDQMD MH ELOD
QDMPDQMãD SR]LPL LQ QDMYHþMD MHVHQL +RULQR LQ 1RPL\D
 VWD SUL MDSRQVNLK VLND MHOHQLK &HUYXV QLSSRQ
SUDYWDNRXJRWRYLODQDMYLãMRVWRSQMRL]WUHEOMDQMDYMHVHQL
RSR]DUMDWD GD MH XJRWRYLWHY WUHED XSRãWHYDWL SUL XSRUDEL
PHWRGH ãWHWMD NXSþNRY L]WUHENRY ]D RFHQR ãWHYLOþQRVWL
YUVWH 0LWFKHOO LQ VRGHODYFL  SRURþDMR R UD]OLNDK
Y VWRSQML L]WUHEOMDQMD VUQMDGL JOHGH QD NDNRYRVW KDELWDWD
WDNRQDMELSRVDPH]HQRVHEHNVUQMDGLL]ORþLOSRYSUHþQR
NXSþNRY L]WUHENRY QD GDQ Y SUHKUDQVNR ERJDWHP RNROMX
LQ  NXSþNRY L]WUHENRY QD GDQ Y UHYQHMãLK KDELWDWLK
1D VWRSQMR L]WUHEOMDQMD YSOLYDMR ãWHYLOQL GHMDYQLNL
PHWDEROL]HPSRVDPH]QH åLYDOL SUHKUDQMHYDQMH NDNRYRVW
KDELWDWD NROLþLQD ]DXåLWH KUDQH QDJOH VSUHPHPEH
Y SUHKUDQL YVHEQRVW YRGH Y SUHKUDQL VSRO LQ VWDURVW
SRVDPH]QHåLYDOL1())0$</(67$,1(6
8JRWDYOMDQMH VSHFL¿þQLK VWRSHQM L]WUHEOMDQMD MH WHåDYQR
QDYDGQRVHXJRWDYOMD]PHWRGRãWHWMDNXSþNRYL]WUHENRYY
RJUDGDK]]QDQLPãWHYLORPåLYDOL3ULPHUQLKUD]LVNRYDOQLK
REPRþLM NMHU EL ]QDQR ãWHYLOR UDVWOLQRMHGLK SDUNOMDUMHY
åLYHOR Y QDUDYQHP RNROMX MH PDOR 3RVOHGLþQR MH ELOR
RSUDYOMHQLK UD]PHURPDPDOR ãWXGLM R VWRSQML L]WUHEOMDQMD
UDVWOLQRMHGLK SDUNOMDUMHY 6:$1621  &$03%(// 
$5067521*  9 SUDNVL VH WDNR ]D QDYDGQHJD
MHOHQDMHOHQMDGQDYDGQRXSRUDEOMDNXSþNRYL]WUHENRY
QD GDQ 0,7&+(//  0F&2:$1  ]D HYURSVNR
VUQR VUQMDG SD RG  GR  NXSþNRY L]WUHENRY QD GDQ





ýDV UD]JUDGQMH L]WUHENRY PRþQR YDULLUD PHG
UD]OLþQLPL RNROML LQ OHWQLPL þDVL LQ VLFHU ]ODVWL JOHGH QD
YUHPHQVNHGHMDYQLNHNRWVRWHPSHUDWXUDYODJDGHåHYMH
HYDSRUDFLMDSRJRVWRVW]DPU]RYDQMDLWG+LWURVWUD]JUDGQMH
MH RGYLVQD WXGL RG GHOHåD YODNQLQ Y VDPLK L]WUHENLK
NRSURIDJLK LQVHNWRY DNWLYQRVWL QHYUHWHQþDUMHY LQ JOLY
1()) +$5(67$'  %811(/ $8/$. 
%$%,ē6.$:(5.$  /(+0.8+/  +$16(1
 6/2$1  0$66(,  %$&21  *(129 
0$</(3($&(5D]JUDGQMDVHQHQDQDãDVDPR
QD GHMDQVNR UD]JUDGQMR L]WUHENRY WHPYHþ QD QMLKRYR
L]JLQHYDQMHYãLUãHPVPLVOXNRL]WUHENHSUHNULMHOLVWMHDOL
VHUD]WUHVHMRþH]YHþMHREPRþMH0$548(6HWDO
3RPHPEQR MH GD PHG UD]LVNDYR GRVOHGQR XSRUDEOMDPR

































RNROML +$5(67$'  %811(/  $8/$. 
%$%,ē6.$:(5.$/(+0.8+/ +$16(1 
6/2$1  /DWKDP LQ VRGHODYFL  ]D JR]GRYH
âNRWVNH SRURþDMR GD MH UD]JUDGQMD QDMKLWUHMH SRWHNDOD Y
VHVWRMLK ] PDQMãR ]DVWUWRVWMR NURãHQM 3RGREQR SRURþDMR
WXGL QHNDWHUL GUXJL DYWRUML WDNR UD]JUDGQMD L]WUHENRY
SRWHND KLWUHMH QD SRVHNDK NRW Y JR]GQDWLK SUHGHOLK NDU
SULSLVXMHMR NRPELQLUDQLP XþLQNRP YODJH LQ YHJHWDFLMH
QSU +$5(67$'  %811(/  /(+0.8+/ 
+$16(16/2$1+HPDPLLQ'ROPDQVWD
YY]KRGQL$QJOLML7KHWIRUG)RUHVWQDMKLWUHMãRUD]JUDGQMR
XJRWRYLOD Y KDELWDWLK ] JRVWR WDOQR YHJHWDFLMR SUDY WDNR
VWD 0D\OH LQ 3HDFH  ]D REPRþMH MXJRY]KRGQH
$QJOLMH QDMKLWUHMãR UD]JUDGQMR ]DEHOHåLOD Y RNROMLK
] ERJDWR WUDYQDWR SRGUDVWMR 9 VSORãQHP YHOMD GD MH
UD]JUDGQMD L]WUHENRY KLWUHMãD Y OLVWQDWLK NRW Y LJODVWLK
JR]GRYLK 3$75,& %(51+$5'79$1(77(1
%(11(7$8/$.%$%,ē6.$:(5.$
1D UD]JUDGQMR L]WUHENRY LPDMR YHOLN YSOLY
GHMDYQLNL NL MLK GRORþDMR OHWQL þDVL QSU WHPSHUDWXUD
YODJD LQ NROLþLQD SDGDYLQ +$5(67$'  %811(/
 /(+0.8+/  +$16(1  6/2$1 
0$66(,  %$&21  *(129  9Hþ DYWRUMHY
RSR]DUMD QD YSOLY NL JD LPD NROLþLQD YODJH QD þDV




LQ VSRPODGDQVNLK WHPSHUDWXU /(+0.8+/  +$16(1
6/2$1/DWKDPLQVRGHODYFL ]DâNRWVNR
SRURþDMRRPLQLPDOQLUD]JUDGQMLY]LPVNLKPHVHFLKNLSD
VH QDJOR SRVSHãL V WHPSHUDWXUDPL VSRPODGL +HPDPL LQ
'ROPDQ  ]D Y]KRGQR$QJOLMR V VXENRQWLQHQWDOQR




$QJOLMD RVWDQHMR SR]LPL QHUD]JUDMHQL  GR  PHVHFHY
PHGWHPNRVRODKNRYKODGQHMãLKREPRþMLKVHYHUR]DKRGQH
âNRWVNH REVWRMQL YVDM  OHWR 1D 3ROMVNHP %LDORZLHãNL
JR]G NMHU MH SRYSUHþQD OHWQD NROLþLQD SDGDYLQ 
PP SRYSUHþQD GQHYQD WHPSHUDWXUD ]D MDQXDU  & LQ
]D MXOLM  & VR UD]LVNRYDOFL NRW QDMSULPHUQHMãL þDV ]D
RFHQMHYDQMHJRVWRWHNXSþNRYL]WUHENRYRFHQLOLNRQHF]LPH
NHU MH WDNUDW UD]JUDGQMD L]WUHENRYQDMPDQMãD LQYLGOMLYRVW
QDMEROMãD2GDSULODGRMXQLMD MHELODUD]JUDGQMDQDMYHþMD
REHQHPMHY]RUþHQMHYSROHWQHPþDVXRYLUDORJRVWRWDOQR
UDVWMH 7+(8(5.$8)  528<6  -('5=(-(:6.,










































































          =ERUQLN JR]GDUVWYD LQ OHVDUVWYD
3ROMVNH]DL]WUHENHMHOHQMDGLXJRWRYLOWULPHVHþQRREVWRMQRVW
SR]LPL LQ GYRPHVHþQR REVWRMQRVW SROHWL $8/$. LQ
%$%,ē6.$:(5.$]DRVUHGQMR3ROMVNRQDYDMDWD
GQHYQR REVWRMQRVW L]WUHENRY MHVHQL GQHYQR
VSRPODGLSROHWLSDMLKNRSURIDJHåXåHONHUD]JUDGLMRåHY
GQHK,]WUHENLGDPMDND'DPDGDPDVRYREPRþMXRVUHGQMH





9HþLQD DYWRUMHY SULSRURþD GD VH PHWRGD ãWHWMD
NXSþNRYL]WUHENRYYJR]GXVHYHUQHJD]PHUQRWRSOHJDSDVX
RSUDYLWLN]DWHPNRVNRSQLVQHJLQSUHGHQVHUD]UDVWHWDOQD
YHJHWDFLMD 0$</( HW DO  =D JR]GRYH ]PHUQHJD
SDVXMHYPDUFXLQDSULOXUD]JUDGQMDPLQLPDOQDYLGOMLYRVW
L]WUHENRYSDQDMYHþMD0,7&+(//HWDO
 ýH XSRUDELPR PHWRGR V þLãþHQMHP QDWDQþQR
PHUMHQMH þDVD UD]JUDGQMH L]WUHENRY QL SRWUHEQR .OMXE
WHPXMHPHGUD]LVNDYRSULSRURþOMLYRVSUHPOMDWLSRWHQFLDOQR
UD]JUDGQMRVYHåLKNXSþNRYL]WUHENRYGDRFHQLPRSULEOLåHQ
þDV UD]JUDGQMH LQ ]DJRWRYLPR RSWLPDOQR DNXPXODFLMVNR
REGREMH0$</(67$,1(62EXSRUDELPHWRGH
EUH] þLãþHQMD SD MH SRPHPEQR L]PHULWL VH]RQVNR LQ








9 WHRULML MH SUHGQRVW PHWRGH ãWHWMD NXSþNRY
L]WUHENRY SUHGYVHP Y WHP GD RPRJRþD QHSRVUHGQR
SUHWYRUER ãWHYLOD NXSþNRY L]WUHENRY Y ãWHYLOR åLYDOL QD
HQRWR SRYUãLQH 0$</( 0HWRGD MH XSRUDEQD ]D
UDVWOLQRMHGHSDUNOMDUMHNHUVHOHWLL]WUHEOMDMRHQDNRPHUQR
Y þDVX LQ SURVWRUX ]QRWUDM KDELWDWD WHU QH XSRUDEOMDMR
L]WUHENRY ]D R]QDþHYDQMH WHULWRULMD 0,7&+(// HW DO
 'RGDWQD SUHGQRVWPHWRGH MH GD ODKNR QD RVQRYL
]EUDQLKSRGDWNRYSUHãWHWLKNXSþNRYL]WUHENRYSRY]RUþQLK
SORVNYDK RSUHGHOLPR WXGL KDELWDWQL L]ERU YUVWH $8/$.
 %$%,ē6.$:(5.$  0HWRGD ãWHWMD L]WUHENRY







'RORþLWHY ãWHYLOþQRVWL ] PHWRGR ãWHWMD NXSþNRY
L]WUHENRYMHREUHPHQMHQD]QHNDWHULPLYLULQDSDNLQVLFHU
D KHWHURJHQRVW RNROMD UD]OLNH Y YHJHWDFLML WRSRJUD¿ML





OHWQLþDV UD]OLþQHKDELWDWQH WLSH GPRåQRVW]D]QDYDQMD
L]WUHENRY QD Y]RUþQLK SORVNYDK VH VSUHPLQMD JOHGH QD
KDELWDWQLWLSHSRPHPEHQGHMDYQLNVRWXGLVRFLDOQHYH]L
NL VR YUVWQR VSHFL¿þQH LQ VH SUDYLORPD VSUHPLQMDMR WXGL
PHGGHOL OHWD I VWRSQMH UD]JUDGQMH L]WUHENRY VRPRþQR
YDULDELOQH52*(56-8/$1'(552%,1(77(
1())  %$,/(<  3870$1  3870$1

1DãWHWHWHåDYHVRSRYH]DQHSUHGYVHP]Y]RUþHQMHP
QLVR SD NRQFHSWXDOQH QDUDYH RE SULPHUQL ]DVQRYL LQ







1DSDNH NL VH SRMDYOMDMR SUL GRORþDQMX ãWHYLOþQRVWL
UDVWOLQRMHGLKSDUNOMDUMHY]PHWRGRãWHWMDNXSþNRYL]WUHENRY
VRSUHGYVHPSRYH]DQH]Y]RUþHQMHP3870$1LQ
Y YHþLQL SULPHURYSRGFHQLMR FHORWQR ãWHYLOR åLYDOL 9$1
(77(1  %(11(7  3ROHJ QDSDN NL QDVWDQHMR
SUL RFHQMHYDQMX VWRSQMH L]WUHEOMDQMD LQ þDVD UD]JUDGQMH
L]WUHENRYPQRJHQDSDNHQDVWDMDMRWXGL]DUDGLþORYHãNHJD
IDNWRUMD 1())%DUQHVHW DO  SRURþDMR GD
LPD QD VWDQGDUGQR QDSDNR RFHQH JRVWRWH åLYDOL QDMYHþML
YSOLYVWDQGDUGQDQDSDNDRFHQHJRVWRWHNXSþNRYL]WUHENRY
LQ QH WROLNR VWDQGDUGQD QDSDND RFHQH VWRSQMH UD]JUDGQMH
DOL VWRSQMH L]WUHEOMDQMD =D EROMãR QDWDQþQRVW PRUDPR
WRUHM ]PDQMãDWL SUHGYVHP YDULDQFR SUL GRORþDQMX JRVWRWH




1D QDSDNR NL QDVWDQH þH PHG Y]RUþHQMHP
VSUHJOHGDPR GRORþHQ GHOHå NXSþNRY L]WUHENRY YSOLYDMR
XWUXMHQRVW QHQDWDQþQRVW LQ QHL]XUMHQRVW RSD]RYDOFHY NRW
















QDSDNH ]DUDGL UD]OLþQLK LQWHUSUHWDFLM RSD]RYDOFHY ± QSU
NROLNãQRMHPLQLPDOQRãWHYLORSHOHWERELFNLVHVWDYOMDMR
NXSþHN NDNR REUDYQDYDWL UD]WUHVHQH NXSþNH L]WUHENRY
WHåDYHSULLGHQWL¿NDFLML L]WUHENRY LQ SRVOHGLþQR XSRãWHYDQMH
L]WUHENRYQHFLOMQLKYUVWNDNRXSRãWHYDWLNXSþNHL]WUHENRY
NL OHåLMR QD UREX Y]RUþQH SORVNYH SUHãWHYDQMH NXSþNRY
NL OHåLMR EOL]X GUXJ GUXJHJD 3UL WHP MH SRPHPEQR GD
SUHG SULþHWNRP UD]LVNDYH WH SRMPH GREUR GH¿QLUDPR LQ
MLKNDVQHMHGRVOHGQRXSRUDEOMDPR(%(5+$5'79$1
(77(152%,1(77()(5*8621*$6+:,/(








NXSþNRY L]WUHENRY SULPHUMDOD ] ]QDQLP ãWHYLORP VUQMDGL
YUD]LVNRYDOQHPREPRþMX LQXJRWRYLODGD MHELODQDSDND
PDQMãD RG   2 ]DQHVOMLYRVWL UH]XOWDWRY SRURþDWD
WXGL 'DVPDQQ LQ 7DEHU SUL WHP SD SRXGDUMDWD GD MH ]D
]DQHVOMLYRVW UH]XOWDWRYSRPHPEQRXSRãWHYDWL VSUHPHPEH
Y VWRSQML L]WUHEOMDQMD 2E XSRãWHYDQMX VH]RQVNLK YDULDFLM
VWRSQMHL]WUHEOMDQMDVWD]PHWRGRãWHWMDNXSþNRYL]WUHENRY
GRELODRFHQHSRSXODFLMVNHYHOLNRVWLSULPHUOMLYH]GUXJLPL
PHWRGDPL ]D RFHQMHYDQMH ãWHYLOþQRVWL '$60$11
 7$%(5  (EHUKDUGW LQ 9DQ (WWHQ VWD PHWRGR
SUHYHUMDODYWULOHWQHPREGREMXQDGYHKREPRþMLK]]QDQR
SRSXODFLMVNR YHOLNRVWMR UDVWOLQRMHGLK SDUNOMDUMHY 2FHQH






]DUDGL JRVWH WDOQH YHJHWDFLMH $YWRUMD ]DWR SULSRURþDWD
GD VH PHWRGD RSUDYOMD þLP EROM ]JRGDM VSRPODGL GD VH
RSD]RYDOFH SULPHUQR L]REUD]L LQ SR PRåQRVWL XYHGH ãH
HQHJDRSD]RYDOFDNLSUHYHUMDSUYHJD2EXSRãWHYDQMXWHK
SULSRURþLOVHPHWRGDODKNRXSRUDEOMDNRW]DQHVOMLYRRURGMH







UD]PHURPD YLVRNLPL JRVWRWDPL UDVWOLQRMHGLK SDUNOMDUMHY
SULSRURþDPR PHWRGR V SUHGKRGQLP þLãþHQMHP NXSþNRY
L]WUHENRY7D MH SUHSURVWD LQ ]D L]UDþXQ JRVWRWH åLYDOL QL
WUHED SR]QDWL þDVRY UD]JUDGQMH L]WUHENRY 8JRWDYOMDQMH
þDVD UD]JUDGQMH L]WUHENRY MH QDPUHþ þDVRYQR SRWUDWQR
LQ ODKNRPRþQR YDULLUDPHG SRVDPH]QLPLPLNURKDELWDWL
NDU MHYHUMHWQRãH]ODVWL L]UDåHQRY6ORYHQLML]DUDGLQMHQH
KHWHURJHQRVWL
9HOLNRVW SORVNHY MH RGYLVQD SUHGYVHP RG ORNDOQLK
JRVWRW UDVWOLQRMHGLK SDUNOMDUMHY LQ RG ]QDþLOQRVWL WHUHQD
WHUWDOQHJDUDVWMD3ULPDQMãLKJRVWRWDKåLYDOLSULSRURþDPR
XSRUDERY]RUþQLKSORVNHY]YHþMRSRYUãLQR
2SWLPDOHQ þDV Y]RUþHQMD MH RGYLVHQ SUHGYVHP RG
NROLþLQHSDGDYLQLQJRVWRWHWDOQHJDUDVWMDYUD]LVNRYDOQHP
REPRþMX 'DOMãL NR MH DNXPXODFLMVNL þDV YHþMD MH
QDWDQþQRVW PHWRGH YHQGDU PRUDPR SD]LWL GD ]QRWUDM
DNXPXODFLMVNHJDREGREMDQLYPHVQHUD]JUDGQMHL]WUHENRY
]DUDGLþHVDUELSRGFHQLOLJRVWRWRåLYDOL1DMEROMHMHL]EUDWL
UD]PHURPD VXKHPHVHFH Y KODGQLK ]LPVNLKPHVHFLK MH







VSRPODGDQVNLK JRVWRW ODKNR SORVNYH RþLVWLPR NRQHF




96ORYHQLMLQLPDPRVSHFL¿þQLK SRGDWNRY ]D VWRSQMH
L]WUHEOMDQMDSRVDPH]QLKYUVWUDVWOLQRMHGLKSDUNOMDUMHY]DWR
PRUDPR OHWH GR QDGDOMQMHJD SRY]HPDWL L] OLWHUDWXUH LQ
VLFHUSUHGODJDPRRNYLUQRXSRUDERNXSþNRY L]WUHENRY
QD GDQ ]D MHOHQMDG LQ  GR   NXSþNRY QD GDQ ]D
VUQMDG6HYHGDSDELELORWUHEDWHPXYSUDãDQMXYSULKRGQMH
SRVYHWLWL SRWUHEQR SR]RUQRVW LQ SRVNXãDWL VLVWHPDWLþQR
XJRWRYLWL VWRSQMR L]WUHEOMDQMD FLOMQLK YUVW Y UD]OLþQLK
REPRþMLK6ORYHQLMH
          =ERUQLN JR]GDUVWYD LQ OHVDUVWYD
8SRãWHYDMH GHMVWYR GD Y WUHQXWQHP XSUDYOMDQMX V
SRSXODFLMDPL SURVWRåLYHþLK SUHåYHNRYDOFHY Y 6ORYHQLML
PDQMND QXMQR SRWUHEHQ YKRGQL SRGDWHN WM RFHQD
SRSXODFLMVNLK JRVWRWãWHYLOþQRVWL EL ELOR WUHED ]D ãH
EROMãHXSUDYOMDQMH]YUVWDPL]DþHWLVVLVWHPDWLþQRXSRUDER
QHNDWHULKSR]QDQLKPHWRGNLVRVHSRVYHWXYSUHWHNORVWL
åH SRWUGLOH NRW XSRUDEHQ SULSRPRþHN ]D VSUHPOMDQMH
SRSXODFLMVNH GLQDPLNH UDEH LQ L]ERUD KDELWDWRY WHU






XVHIXO LQGLUHFW PHWKRG IRU HYDOXDWLQJ GHHU GHQVLWLHV LQ
ZRRGODQG KDELWDWV7KH EDVLF LGHD LV WKH DVVXPSWLRQ WKH
PRUHGHHULQDQDUHDWKHKLJKHULVWKHGHQVLW\RIWKH)3*V
IRXQGRQ WKHVDPSOLQJSORWVDQG WKDW WKLV UHODWLRQVKLS LV
OLQHDU%HVLGHV WKH QXPEHU RI GHHU GDLO\ GHIHFDWLRQ UDWH
DQGGHFD\UDWHVDUHWKHPDMRUIDFWRUVDIIHFWLQJWKHQXPEHU
RI )3*V IRXQG 7KHUH DUH WZR GLIIHUHQW PHWKRGV IRU
HYDOXDWLQJ)3*V&OHDULQJSORWPHWKRGUHTXLUHVWZRYLVLWV






YDU\ EHWZHHQ ORFDWLRQV DQG PXVW EH GHWHUPLQHG ORFDOO\
LQ D YDULHW\ RI KDELWDWV 7KH GHIHFDWLRQ UDWHV DOVR YDU\
GHSHQGLQJ RQ WKH WDUJHW VSHFLHV VHDVRQ KDELWDW TXDOLW\




VKDSHGZLWK DQ DUHD RI  WR P$OWHUQDWLYHO\ZH
FDQXVHGLVWDQFHVDPSOLQJPHWKRGZKHUHWKHSHUSHQGLFXODU
GLVWDQFH RI VLJKWHG )3*V IURP WKH WUDQVHFW OLQH LV DOVR
PHDVXUHGWKLVPHWKRGDOORZVDODUJHSURSRUWLRQRI)3*V
WRJRXQGHWHFWHGVLQFHGHWHFWLRQSUREDELOLW\GHFUHDVHVDV
GLVWDQFH IURP WKH WUDQVHFW OLQH LQFUHDVHV'XH WR WKH IDFW
WKDWGLVWLQFWKDELWDWVDUHXVHGGLIIHUHQWLDOO\E\WKHGHHUWKH












6ORYHQLMH ]D ¿QDQþQR SRGSRUR &53 SURMHNW 9 NL MH
RPRJRþLOD QDVWDQHN SULVSHYND 3ULVSHYHN VR RPRJRþLOD WXGL





$'$0,ý 0  -(5,1$ .  0RQLWRULQJ  LQWHJUDOQD
VHVWDYLQDRG]LYQHJDXSUDYOMDQMDVSRSXODFLMDPLSURVWRåLYHþLK
åLYDOL 9 +ODGQLN ' XU 0RQLWRULQJ JRVSRGDUMHQMD ]
JR]GRP LQ JR]GQDWR NUDMLQR 6WXGLD IRUHVWDOLD 6ORYHQLFD




WKH &DVHQWLQHVL )RUHVWV LQVLJKWV IRUZROI FRQVHUYDWLRQ LQ
,WDO\IURPDSURWHFWHGDUHDZLWKDULFKZLOGSUH\FRPPXQLW\
%LRORJLFDO&RQVHUYDWLRQ
$8/$. :  %$%,ē6.$:(5.$ - (VWLPDWLRQ
RI URH GHHU GHQVLW\ EDVHG RQ WKH DEXQGDQFH DQG UDWH
RI GLVDSSHDUDQFH RI WKHLU IDHFHV IURP WKH IRUHVW $FWD
7KHULRORJLFD
%$,/(< 5(  3870$1 5-  (VWLPDWLRQ RI IDOORZ
GHHU'DPDGDPDSRSXODWLRQVIURPIDHFDODFFXPXODWLRQ
-RXUQDORI$SSOLHG(FRORJ\











$IIHFWLQJ5HG'HHU &HUYXV HODSKXV 3RSXODWLRQ'HQVLW\
LQ6RXWKHDVWHUQ3RODQG-RXUQDORI$SSOLHG(FRORJ\

&$03%(// '  6:$1621 *0  6$/(6 - 
&RPSDULQJ WKH SUHFLVLRQ DQG FRVWHIIHFWLYHQHVV RI IDHFDO
SHOOHWJURXSFRXQWPHWKRGV-RXUQDORI$SSOLHG(FRORJ\
±
&('(5/81' *  %(5*48,67 -  .-(//$1'(5 3
 *,// 5  *$,//$5' - 0  %2,6$8%(57 % 
%$//21 3  '81&$1 3  0DQDJLQJ URH GHHU
DQG WKHLU LPSDFW RQ WKH HQYLURQPHQWPD[LPLVLQJ WKH QHW





GHHU FHQVXV PHWKRGV &DOLIRUQLD )LVK DQG *DPH 

'=,ĉ&,2à2:6., 50  5RH 'HHU FHQVXV E\ SHOOHW
JURXSFRXQWV$FWD7KHULRORJLFD
(%(5+$5'7 /  9$1 (77(1 5&  (YDOXDWLRQ RI
WKHSHOOHWJURXSFRXQWDVDGHHUFHQVXVPHWKRG-RXUQDORI
:LOGOLIH0DQDJHPHQW±
)$7725,1, /  3,6$1, &  6)25=, $  7KH
HVWLPDWLRQ RI ZLOGOLIH XQJXODWH DEXQGDQFH XVLQJ VDPSOH




 (SL]RRWLRORJ\ RI VDUFRSWLF PDQJH LQ D SRSXODWLRQ
RI &DQWDEULDQ FKDPRLV 5XSLFDSUD S\UHQDLFD SDUYD LQ
1RUWKZHVWHUQ6SDLQ9HWHULQDU\3DUDVLWRORJ\
)25&++$00(5 0&  67(16(7+ 1&  3267 ( 
/$1*9$7153RSXODWLRQG\QDPLFVRI1RUZHJLDQ
UHG GHHU GHQVLW\GHSHQGHQFH DQG FOLPDWLF YDULDWLRQ 7KH
5R\DO6RFLHW\






FDSUHROXV LQ D ORZODQG SLQH IRUHVW )RUHVW (FRORJ\ DQG
0DQDJHPHQW±
+(0$0,05 '2/0$1307KHGLVDSSHDUDQFH




GHQVLWLHV WR HVWLPDWH WKH SRWHQWLDO VL]H RI UHLQWURGXFHG
SRSXODWLRQVRI(XUDVLDQO\Q[%LRORJLFDOFRQVHUYDWLRQ

+25,12 6  120,<$ +  'HIHFDWLRQ RI VLND GHHU
&HUYXVQLSSRQ0DPPDO6WXG\
-(5,1$.D9SOLYLRNROMVNLKGHMDYQLNRYQDSURVWRUVNR
UD]SRUHGLWHY GLYMHJD SUDãLþD 6XV VFURID O Y 6ORYHQLML
=ERUQLNJR]GDUVWYDLQOHVDUVWYD
-(5,1$.E3URVWRUVNDUD]SRUHGLWHYREPRþMDDNWLYQRVWL
LQ WHOHVQD PDVD MHOHQMDGL &HUYXV HODSKXV / JOHGH QD
RNROMVNH GHMDYQLNH 'RNWRUVND GLVHUWDFLMD 8QLYHU]D Y
/MXEOMDQL%LRWHKQLãNDIDNXOWHWD2GGHOHN]DJR]GDUVWYRLQ
REQRYOMLYHJR]QGHYLUHVWU




















SHOOHWJURXS GHFRPSRVLWLRQ DQG GHWHFWDELOLW\ LQ FRDVWDO
IRUHVWV RI :DVKLQJWRQ -RXUQDO RI :LOGOLIH 0DQDJHPHQW
±
/21*+8567:07KHIHFDOSHOOHWJURXSGHSRVLWLRQ
UDWH RI GRPHVWLF VKHHS -RXUQDO RI:LOGOLIH0DQDJHPHQW

0$548(6))&%8&./$1'67*2)),1'',;21







0$</( %$  3URJUHVV LQ SUHGLFWLYH PDQDJHPHQW RI
GHHUSRSXODWLRQVLQ%ULWLVKZRRGODQGV)RUHVW(FRORJ\DQG
0DQDJHPHQW




0$</( %$  67$,1(6 %:  $Q RYHUYLHZ RI
PHWKRGVIRUHVWLPDWLQJWKHVL]HRIGHHUSRSXODWLRQVLQ*UHDW
%ULWDLQ 3RSXODWLRQ(FRORJ\0DQDJHPHQW DQG:HOIDUH RI
'HHU 3URFHHGLQJV RI D 6\PSRVLXP KHOG LQ 0DQFKHVWHU
0DQFKHVWHU 0HWURSROLWDQ 8QLYHUVLW\ DQG 8QLYHUVLWLHV
)HGHUDWLRQIRU$QLPDO:HOIDUH
0$</( %$  3($&( $-  5HFHQW SURJUHVV LQ
GHWHUPLQLQJGHHUSRSXODWLRQVL]H)DFWRUVLQÀXHQFLQJ IDHFDO
SHOOHW JURXS GHFD\9=RPERUV]N\= XU$GYDQFHV LQ







SRSXODWLRQ VXEMHFWHG WR KHDY\ KXQWLQJ SUHVVXUH )RUHVW
(FRORJ\DQG0DQDJHPHQW±








0,7&+(// %  0F&2:$1 '  7KH GHIHFDWLRQ
IUHTXHQFLHVRIUHGGHHULQGLIIHUHQWKDELWDWV$QQXDOUHSRUW
RIWKH,QVWLWXWHRI7HUUHVWULDO(FRORJ\
0,7&+(//%  52:( --  5$7&/,))( 35  +,1*(
0  'HIHFDWLRQ IUHTXHQF\ LQ URH GHHU &DSUHROXV
          =ERUQLN JR]GDUVWYD LQ OHVDUVWYD
FDSUHROXV LQ UHODWLRQ WR WKH DFFXPXODWLRQ UDWHV RI IDHFDO
GHSRVLWV-RXUQDORI=RRORJ\
0277$ 5  ,PSDFW RI ZLOG XQJXODWHV RQ IRUHVW
UHJHQHUDWLRQDQGWUHH
FRPSRVLWLRQ RI PRXQWDLQ IRUHVWV LQ WKH:HVWHUQ ,WDOLDQ $OSV
)RUHVW(FRORJ\DQG0DQDJHPHQW












3$75,& ( )  %(51+$5'7 5:  3HUVLVWHQFH RI
ZLQWHUGHHUSHOOHWJURXSVLQ$GLURQGDFN)RUHVWV1HZ<RUN
)LVKDQG*DPH-RXUQDO
3$77(5621 %5  32:(5 9$  &RQWULEXWLRQV RI
IRUDJH FRPSHWLWLRQ KDUYHVW DQG FOLPDWH ÀXFWXDWLRQ WR
FKDQJHVLQSRSXODWLRQJURZWKRIQRUWKHUQZKLWHWDLOHGGHHU
2HFRORJLD









IUHHUDQJLQJ PDPPDOV LQ 1HZ =HDODQG 1HZ =HDODQG
-RXUQDORI6FLHQFHDQG7HFKQRORJ\6HULHV%±
52%,1(77( : /  )(5*8621 5%  *$6+:,/(
-6  3UREOHPV LQYROYHG LQ WKH XVH RI GHHU SHOOHW
JURXS FRXQWV 7UDQVDFWLRQV RI 1RUWK $PHULFDQ :LOGOLIH
&RQIHUHQFH
52*(56 *  -8/$1'(5 2  52%,1(77(:/ 





52:/$1'00 :+,7( *&  .$5/(1 (0 
8VHRISHOOHWJURXSSORWVWRPHDVXUHWUHQGVLQGHHUDQGHON
SRSXODWLRQV:LOGOLIH6RFLHW\%XOOHWLQ
586.296., -  52/,+ *  8JRWDYOMDQMH JRVWRW




6,021,ý $  .RQWUROQD PHWRGD Y JRVSRGDUMHQMX ]




SORWV IRU HVWLPDWLQJ GHHU SHOOHWJURXS GHQVLW\ -RXUQDO RI
:LOGOLIH0DQDJHPHQW






SORW WHFKQLTXH )RUHVWU\ &RPPLVVLRQ %XOOHWLQ QR 
)RUHVWU\&RPPLVVLRQ(GLQEXUJK
7+(8(5.$8)-528<66-('5=(-(:6.,:
'HWHFWDELOLW\ DQG GLVDSSHDUDQFH RI XQJXODWH DQG KDUH
IDHFHVLQD(XURSHDQWHPSHUDWHIRUHVW$QQ=RRO)HQQLFL
±
7+20$6 /  :,//,$06 5  6$1',/$1'6 ' 
'HVLJQLQJOLQHWUDQVHFWVXUYH\VIRUFRPSOH[VXUYH\UHJLRQV
-RXUQDORI&HWDFHDQ5HVHDUFKDQG0DQDJHPHQW
9$1 (77(1 5&  %(11(77 &/  6RPH VRXUFHV
RI HUURU LQ XVLQJ SHOOHWJURXS FRXQWV IRU FHQVXVLQJ GHHU
-RXUQDORI:LOG,LIH0DQDJHPHQW
:$//022&-$&.621:&+$,/(<7/&$5/,6/(
5/  ,QÀXHQFH RI UDLQ RQ WKH FRXQW RI GHHU SHOOHW
JURXSV-RXUQDORI:LOGOLIH0DQDJHPHQW
